Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.143; data-to-parameter ratio = 15.3.
The cation of the title salt, C 18 H 20 N 4 2+ Á2HSO 4 À Á2H 2 O, lies on a center of inversion with the mid-point directly in the middle of the p-phenylene ring. Within the hydrogensulfate ion, the S-O(H) bond is the longest of the S-O bonds. The dihedral angle between the central and terminal ring of the cation is 78.6 (2) . In the crystal, the cation, anion and water molecule interact by O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, generating a three-dimensional network.
Related literature
For the synthesis and structure of 1,4-bis(pyridine-2-aminomethyl)benzene, see: Zou et al. (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz þ 2; (ii) Àx; Ày þ 2; Àz þ 2; (iii) x; y À 1; z.
Data collection: RAPID-AUTO (Rigaku, 1998 ); cell refinement: RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
The synthesis complements other reports of the coordinating ability of 1,4-bis(2-pyridylaminomethyl)benzene, a relatively flexible N-donor ligand having aromatic as well as aliphatic donor sites. The structure of the neutral ligand has been reported (Zou et al., 2003) . Protonation by a strong acid, sulfuric acid, occurs at both pyridyl nitrogen atoms to yield the hydrogen- to generate a three-dimensional network (Table 1) .
Experimental 1,4-Bis(2-pyridylaminomethyl)benzene (10 mmol, 2.90 g) was dissolved in methanol (50 ml). Strong sulfuric acid was added until the pH was 3. The solution was filtered; colorless crystals were isolated after several days.
Refinement
Carbon-bound hydrogen atoms were placed in calculated positions (C-H 0.93-0.97 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2U eq (C). The amino/ammonium and water H atoms were located in a difference Fourier map, and were refined with distance restraints of N-H 0.88±0.01 and O-H 0.84 + 0.01 Å; their temperature factors were refined. 2H 2 O at the 50% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The cation lies on a center-of-inversion.
2,2'-[p-Phenylenebis(methylideneazanediyl)]dipyridinium bis(hydrogensulfate) dihydrate
Crystal data Symmetry codes: (ii) −x+1, −y+2, −z+2; (iii) −x, −y+2, −z+2; (iv) x, y−1, z.
Hydrogen-bond geometry (Å, °)

